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© A remote control system included a remote 
commander and a control apparatus. The remote 
commander (RD/R) includes a first transmitting unit 
(23) for transmitting a first command signal modu- 
lated based on a first carrier frequency by a first 
wireless transmission medium in response to an 
input operation. The control apparatus (10/30/50) in- 
cludes a receiving unit (11,13/31/51) for receiving a 
wireless transmission signal transmitted from the re- 
mote commander by the first wireless transmission 
unit, and a second transmitting unit (12/32/56) for 
transmitting a second command signal modulated 
based upon a second carrier frequency by a second 
wireless transmission medium. This second com- 
mand signal is to control an operation of an elec- 
tronic appliance designated by the remote com- 
mander among a plurality of electronic appliances 
based upon an output signal derived from the receiv- 
ing unit. A plurality of electronic appliances have 
such a receiving unit (RJ) for receiving the second 
command signal outputted from the second transmit- 
ting unit of the control apparatus (10/30/50), and 
operations of these electronic appliances are con- 
trolled in response to the output signal issued from 
this receiving unit. 
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BACKGROUND 

Field of the Invention 

The present invention generally relates to a 
remote control system. More specifically, the 
present invention is directed to a remote control 
system for radio-transmitting a command signal. 

Background of the Invention 

Recently, remote control operations are avail- 
able in various sorts of electronic appliances such 
as audio/visual appliances, e.g., VTRs, television 
receivers, and CD players, and also air condition- 
ers, and illumination apparatuses. 

Since users may feel it cumbersome when 
these various appliances are remote-controlled by 
employing the remote commanders exclusively de- 
signed to the relevant appliances, some methods 
capable of operating a large number of appliances 
by way of a single remote controller have been 
proposed. As one of these single remote com- 
mander controlling methods, a central controller is 
employed. 

In Figure 1, there is shown an example of a 
remote control system with employment of a cen- 
tral controller. This example is adapted to an A/V 
(audio/visual) system. The AN system is so con- 
structed that a VTR 2, a CD player 3, a TV tuner, 
and an optical video disk player (simply referred to 
a "video disk player" hereinafter) 5 are connected 
via an A/V selector amplifier 6 to a CRT monitor 7 
and a speaker 8. 

That is, outputs of picture signals SV from the 
respective VTR 2, TV tuner 4, and video disk 
player 5 are supplied to a picture input changing 
unit 6a of an AN selector amplifier 6 and are 
selected by the picture input changing unit 6a. 
Then, the picture signal SV selected by the picture 
input changing unit 6a is supplied to the CRT 
monitor 7 to output a picture. 

L-channel and R-channel audio signals (SA L , 
SL R ) outputted from the respective appliances of 
the VTR 2, CD player 3, TV tuner 4, and video disk 
player 5 are supplied to an audio input changing 
by the audio input changing unit 6b. The, the 
picture signal selected by the audio input changing 
unit 6b is amplified by an amplifier unit 6c, and 
volume controls are performed in the amplifier unit 
6c. The resultant audio signals are supplied to an 
L-channel speaker 8 and a R-channel speaker 8 for 
outputting sounds. 

Here, there are provided a remote controller 
"R" equipped with operation keys to operate var- 
ious appliances in such an AN system, and a 
central controller 1 capable of receiving a com- 
mand signal from this remote commander R. The 



remote commander R may transmit as an infrared 
signal by modulating with a predetermined carrier 
frequency, a command signal read by an internal 
microcomputer key of the remote commander R. 

5 An infrared ray receiving unit 1a is arranged in 
correspondence with this remote controller and is 
capable of receiving an infrared ray signal transmit- 
ted from the remote command R. 

The central controller 1 is connected via con- 

w trol signal lines "C" to the VTR 2, CD player 3, TV 
tuner 4, video disk player 5, AN selector amplifier 
6, and CRT monitor 7, respectively. The respective 
appliances such as the VTR 2, CD player 3, TV 
tuner 4, video disk player 5, AN selector amplifier 

75 6, and CRT monitor 7 can execute operations in 
response to such command signals which are in- 
putted from the control signal lines "C" and are 
fetched by system controllers employed in the 
respective appliances. 

20 The central controller 1 is arranged as shown 

in, for instance, Figure 2. That is, an infrared ray 
signal received by the infrared ray receiving unit 1a 
is converted into an electric signal, and this electric 
signal is waveform-shaped and then demodulated 

25 to obtain a demodulated signal which will then be 
supplied as a command signal to a control unit 1b. 
Reference numeral 1bi shows a CPU in the control 
unit 1b, reference numeral 1b 2 indicates a ROM for 
storing various sorts of command signals and op- 

30 eration programs, and reference numeral 1b3 de- 
notes a RAM for storing a command signal and the 
like, for instance, which is learned by a user. It 
should be noted that reference numeral 1U in- 
dicates a clock oscillator for producing an operation 

35 clock of the control unit 1b. 

The CPU 1bi of the control unit 1b reads out 
either one, or a plurality of required command 
signals from a ROM 1b 2 or a RAM 1b 3 in accor- 
dance with the operation program based upon the 

40 command signal supplied from the infrared ray 
receiving unit 1a, and also outputs the read com- 
mand signals from an output unit 1c to an appli- 
ance responding to the command signal. The com- 
mand signal, or signals outputted from the output 

45 unit 1c are supplied via the control signal line C to 
the respective appliances, so that the respective 
appliances are operated in accordance with this or 
these command signals. 

In the AN system shown in Figure 1 , for exam- 

50 pie, when a user manipulates the fast forward key 
for VTR 2 by way of the remote commander R 
during the reproducing operation of the VTR 2, the 
central controller 1 receives this command signal 
and outputs a command signal concerning the fast 

55 forward operation to the VTR 1 in response to the 
received command signal, so that this fast forward 
operation is executed in the VTR 1 . 
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Also, the central controller 1 may perform var- 
ious interlocking operation controls in order to sim- 
plify user's operation. For instance, CD reproducing 
play may be enjoyed by merely operating such an 
operation key indicative of "CD" by way of the 
remote commander R. That is, upon receipt of the 
command signal of "CD" transmitted from the re- 
mote commander R, the central controller 1 sends 
a power-ON command to the AN selector amplifier 
6, and further sends such a command signal for 
changing the audio input changing unit 6b into a 
CD input terminal. Furthermore, subsequently, the 
central controller 1 transmits a power-ON com- 
mand to the CD player 3, and then transmits a CD- 
reproduction command. Under this control, a CD 
reproduced sound is produced from the speakers 
8. 

As previously explained, when the central con- 
troller 1 receives one command signal sent from 
the remote controller R, the central controller 1 
executes a series of control operation with respect 
to the relevant appliance, so that operations ex- 
ecuted by the user may be extremely simplified. 

However, there is a problem that when such a 
central controller 1 is utilized, the respective appli- 
ances must be connected via the control signal 
lines "C", and thus the system setting operation 
will become very cumbersome. The connecting 
operations and modifications in the connecting op- 
erations will become troublesome because the 
number of signal wiring lines among the central 
controller 1 and the respective appliances is in- 
creased. 

Furthermore, to perform connections of such 
control signal lines, it is, of course, required to 
employ hardware/software processing arrange- 
ments capable of processing the control input ter- 
minals corresponding to the respective appliances 
and the command signals derived from the control 
input terminals. As a result, there is a limitation that 
appliances can be utilized in such an AN system. 
For instance, there is another problem that none of 
AN appliances which are manufactured by different 
manufactures can be used in such an AN system. 

To solve these problems, as the method not for 
requiring the wiring work of the control signal line 
C, such a method may be conceived that the 
transmissions of the command signals with em- 
ployment of infrared rays are performed not only 
from the remote controller R to the central control- 
ler 1, but also from the central controller 1 to the 
respective appliances. 

However, normally, the transmissions of the 
command signals by using the infrared rays are 
carried out by employing the carrier signal having 
the frequency of on the order of 30 to 60 KHz. As a 
result, if this transmission method would be ex- 
ecuted without any modification, than the infrared 



command signal transmitted from the remote com- 
mander R to the central controller 1 would interfere 
with the infrared command signal outputted from 
the central controller 1, resulting in signal interfer- 
5 ence. 

As a consequence, it is required to temporally 
shift the transmission of the infrared command 
signal from the remote commander R to the central 
controller 1 with respect to the transmission of the 

w infrared command signal from the central controller 
1 to the respective appliances. For instance, the 
central controller 1 should execute such a process 
for outputting the command signal to the relevant 
appliance after confirming that a user releases the 

75 operation key of the remote commander R, and no 
command signal is supplied from the remote com- 
mander R. 

However, to execute such a process, the pro- 
cessing operations executed by the microcomputer 

20 of the central controller 1 would become cum- 
bersome. There is a problem that a heavy software 
workload is needed. Furthermore, another large 
problem occurs. That is, a lengthy time period is 
required after the user has manipulate the remote 

25 commander R until the relevant appliance actually 
performs the operations in response to this key 
operation, resulting in deterioration of operation re- 
sponse. 

30 SUMMARY OF THE INVENTION 

It is, therefore, an object of the present inven- 
tion to provide a remote control system which can 
solve the above-described problems. 

35 According to the present invention, there is 

provided a remote control system including a re- 
mote commander and a control apparatus. The 
remote commander transmits a command signal in 
response to an operation of a first radio transmis- 

40 sion medium. The control includes a receiving unit 
for receiving a transmission signal transmitted from 
the remote commander by the first radio transmis- 
sion medium, and a transmitting unit for transmit- 
ting a command signal by a second radio transmis- 

45 sion medium so as to operate a preselected appli- 
ance among a plurality of appliances in response 
to the output signal derived from the receiving unit. 

According to the present invention, there is 
provided a remote control system including a re- 

50 mote commander and a control apparatus. The 
remote commander includes a first transmitting unit 
for transmitting a first command signal modulated 
based on a first carrier frequency by a first radio 
transmission medium in response to an input op- 

55 eration. The control apparatus includes a receiving 
unit for receiving a radio transmission signal trans- 
mitted from the remote commander by a first radio 
transmission unit, and a second transmitting unit 
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for transmitting a second command signal modu- 
lated based upon a second carrier frequency by a 
second radio transmission medium. This second 
command signal is to control an operation of an 
electronic appliance designated by the remote 
commander among a plurality of electronic appli- 
ances based upon an output signal derived from 
the receiving unit. A plurality of electronic appli- 
ances have such a receiving unit for receiving the 
second command signal outputted from the second 
transmitting unit of the control apparatus, and oper- 
ations of these electronic appliances are controlled 
in response to the output signal issued from this 
receiving unit. 

In accordance with the present invention, there 
is provided a remote control system including a 
remote commander, a control unit, a selecting ap- 
paratus, and an output apparatus. The remote com- 
mander includes a first transmitting unit for trans- 
mitting a first command signal modulate based 
upon a first carrier frequency by a first radio trans- 
mission medium in response to an input operation. 
The control apparatus comprises a first receiving 
unit for receiving a radio transmission signal trans- 
mitted from the remote commander by the first 
radio transmission medium, and a second transmit- 
ting unit for transmitting a second command signal 
modulated based upon a second carrier frequency 
by a second radio transmission medium in re- 
sponse to the output signal derived from the first 
receiving unit. The selecting apparatus to which at 
least first electronic appliance for outputting an 
audio signal and a second electronic appliance for 
outputting a picture signal are connected, includes 
a selecting circuit for selecting output signals de- 
rived from the first and second electronic appli- 
ances, and a second receiving unit for receiving 
the radio transmission signal transmitted from the 
control apparatus by the second radio transmission 
medium. The first and second electronic appli- 
ances each has a receiving unit for receiving the 
radio transmission signal transmitted from the con- 
trol apparatus by the second radio transmission 
medium. The operations of the first and second 
electronic appliances are controlled based upon the 
output signal derived from the receiving unit. The 
selecting apparatus controls to select the selecting 
circuit in response to the signal derived from the 
second receiving unit. To the output apparatus, the 
output signal derived via the selecting apparatus 
from either the first electronic appliance, or the 
second electronic appliance is supplied. 

In accordance with the present invention, it is 
not required to connect the controller with the re- 
spective appliances by way of the connection lines 
(signal cables). As a result, such a cumbersome 
control operation setting work is no longer required 
during the system setting operation. Furthermore, 



such a limitation that only the appliances con- 
nected by the connection lines (signal cables) to 
each other are controllable can be deprived. Also, 
in the remote control system of the present inven- 

5 tion, interference occurred in the first command 
signal and the second command signal can be 
avoided by either differing the first radio transmis- 
sion medium for transmitting the first command 
signal from the remote commander to the controller 

w from the second radio transmission medium for 
transmitting the second command signal outputted 
from the controller, or by setting the carrier fre- 
quencies to such frequencies which do not inter- 
fere with each other. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present in- 
vention, reference is made of the detailed descrip- 

20 tion to be read in conjunction with the accompany- 
ing drawings, in which: 

Figure 1 is a schematic block diagram of a 
remote control system as a basic idea of the 
present invention; 

25 Figure 2 is a schematic block diagram of a 
central controller of the remote control system; 
Figure 3 is a schematic block diagram of a 
remote control system according to a first em- 
bodiment of the present invention; 

30 Figures 4a and 4b are explanatory diagrams for 
explaining a central controller of the first em- 
bodiment of the present invention, Figure 4a 
being a schematic block diagram and Figure 4b 
representing an example of a signal format of a 

35 command signal outputted from the central con- 
troller; 

Figure 5 is a flow chart for showing a process 
operation of the central controller; 
Figure 6 is an explanatory diagram for indicating 
40 an example of an infrared ray transmitting unit of 
the central controller; 

Figure 7 is an explanatory diagram for repre- 
senting another example of an infrared ray 
transmitting unit of the central controller; 

45 Figures 8a to 8c are explanatory diagrams for 
showing transmission directivity of the infrared 
ray transmitting unit of the central controller 
represented in Figure 7, Figure 8a indicating 
transmission directivity as viewed from an upper 

50 surface, Figure 8b showing transmission direc- 
tivity as viewed from a front surface, and Figure 
8c denoting transmission directivity as viewed 
from a side surface; 

Figures 9a to 9c indicates an infrared ray receiv- 
55 ing unit of an appliance to be controlled, Figure 
9a showing an infrared ray receiving unit as 
viewed from an upper surface, Figure 9b repre- 
senting an infrared ray receiving unit as viewed 
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from a front view, and Figure 9c showing an 
infrared ray receiving unit as viewed from a side 
surface; 

Figure 10 is an explanatory diagram for repre- 
senting a receiving condition of the infrared re- 5 
ceiving unit of the appliance to be controlled 
shown in Figure 9a to 9c; 

Figure 1 1 is a diagram for explaining a surface 
condition of a reflection plate; 

Figure 12 is an explanatory diagram for explain- w 
ing another example of an infrared ray receiving 
unit of an appliance to be controlled; 
Figure 13 is a schematic block diagram for 
showing a remote control system according to a 
second embodiment of the present invention; 75 
Figure 14 is a schematic block diagram of a 
remote commander according to the second 
embodiment of the present invention; 
Figure 15 is a schematic block diagram for 
indicating a central controller according to the 20 
second embodiment of the present invention; 
Figures 16a to 16j show waveform diagrams 
used to explain a command transmit- 
ting/receiving operation of the second embodi- 
ment, Figure 16a representing a command sig- 25 
nal SR1 of a remote commander, Figure 16b 
showing a carrier SR2 of the remote command- 
er, Figure 16c indicating a signal SR3 outputted 
from an AND gate, Figure 16d denoting an out- 
put signal SC1 derived from a bandpass filter of 30 
the central controller, Figure 16e showing an 
output signal SC2 derived from a waveform 
shaping circuit, Figure 16f representing a 
waveform of a command signal outputted from a 
control circuit, Figure 16g indicating a waveform 35 
of a carrier outputted from an oscillator; Figure 
16h denoting an output signal derived from an 
AND gate, Figure 16i showing an output signal 
derived from an bandpass filter of the infrared 
ray receiving unit of the appliance under control, 40 
and Figure 16j indicates a command signal pro- 
duced after the waveform of the appliance under 
control has been shaped; 

Figure 17 is a schematic block diagram for 
indicating a central controller according to a 45 
third embodiment of the present invention; 
Figures 18a and 18b are explanatory diagrams 
for explaining a remote commander according to 
the third embodiment of the present invention, 
Figure 18a showing an outer view of the remote 50 
commander, and Figure 18b being a schematic 
block diagram for indicating the remote com- 
mander; 

Figure 19 is a flow chart for indicating a process 
operation of the central controller; and 55 
Figures 20a to 20e are explanatory diagrams for 
explaining a display operation of a display unit 
according to the third embodiment of the 



present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to Figure 3 to Figure 12, a first 
embodiment of the present invention will be de- 
scribed. 

Figure 3 represents an arrangement of a re- 
mote control system according to this first embodi- 
ment. It should be noted that this remote control 
system is employed in an A/V system similar to 
that of Figure 1, the same reference numerals are 
employed as those for denoting the same compo- 
nents of Figure 1 , and detailed explanations thereof 
are omitted. 

Reference numeral 10 denotes a central con- 
troller which is arranged so as to be able to receive 
a command signal from a remote commander RD. 
The remote commander RD is equipped with op- 
eration keys corresponding to various operations 
executed in various electric appliances. Then/the 
remote commander RD is so constructed that an 
internal control unit reads a command signal from 
either a ROM or a RAM in response to the opera- 
tion key, this command signal is modulated with a 
predetermined carrier frequency, for instance, FM- 
modulated and the modulated command signal 
may be transmitted as an electromagnetic wave 
signal. 

In correspondence with the above-described 
arrangement, an antenna unit 1 1 is provided on the 
central controller 10, which can receive the elec- 
tromagnetic wave signal transmitted from the re- 
mote commander RD via this antenna unit 1 1 . 

Also, an infrared ray transmitting unit 12 is 
provided with the central controller 10. This central 
controller 10 decodes a command signal issued 
from the remote commander RD and received by 
the antenna unit 1 1 , and produces a further com- 
mand signal used to control various appliances 
based upon the decoded command signal. Thus 
the produced command signal is transmitted from 
the infrared ray transmitting unit 12 as infrared 
rays. 

As to each of the electric appliances of the 
VTR 2, the CD player 3, the TV tuner 4, the video 
disk player 5, the A/V selector amplifier 6, and the 
CRT monitor 7, an infrared ray receiving unit RJ is 
provided. Usually, a remote commander exclusive- 
ly used for each of these electric appliances is 
provided. These infrared ray receiving units RJ are 
provided to be able to receive the infrared com- 
mand signals from the corresponding remote com- 
manders. Each of these electric appliances is so 
arranged that in response to the command signal 
inputted from the infrared ray receiving unit and 
modulated, an internal system controller construct- 
ed of a microcomputer can execute a preselected 
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operation control. 

Figure 4a indicates an arrangement of the cen- 
tral controller 10. The signal received by the an- 
tenna unit 11 is demodulated by a demodulating 
unit 13 to derive a pulse as the command signal. 

This command signal is supplied to a control 
unit 14. In the control unit 14, reference numeral 
14a shows a CPU, reference numeral 14b indicates 
a ROM for holding various command signals and 
operation programs, reference numeral 14c de- 
notes a RAM for holding a command signal and the 
like, which are studied by, for instance, a user, and 
reference numeral 14d shows a clock oscillator for 
producing an operation clock of the control unit 14. 

The CPU 14a of the control unit 14 reads either 
one, or a plurality of predetermined command sig- 
nals from either the ROM 14b, or the RAM 14c in 
response to the operation program, and outputs the 
read command signal, or signals from the infrared 
ray transmitting unit 12. That is, the command 
signal as a pulse signal read out from either the 
ROM 14b, or the RAM 14c is supplied to an AND 
gate 12a. To the other terminal of the AND gate 
12a, a carrier frequency of, for example, 40 KHz is 
supplied from the oscillator 12b. An output of the 
AND gate 12a is supplied to a base of a transistor 
12c so as to turn ON/OFF another transistor 12c. 

In other words, the transistor 12c is turned 
ON/OFF in accordance with the command signal 
which has been modulated by the carrier frequency 
of 40 KHz. 

During a period where the transistor 12c is 
turned ON, a current flows through a resistor 12d 
into a light emitting diode 12e, so that infrared rays 
are outputted from the light emitting diode. During 
a period where the transistor 12c is turned OFF, no 
infrared rays are outputted from the light emitting 
diode 12e. In accordance with this operation, the 
command signal modulated with the carrier fre- 
quency of 40 KHz is transmitted from the light 
emitting diode 12e as the infrared ray signal. This 
command signal has such a format as shown in, for 
example, Figure 4b. The command signal is con- 
structed of, as represented in Figure 4b, a start 
recognition pulse portion, a control code, and an 
identification code. The start recognition pulse unit 
indicates that the control code starts from which 
pulse being received after this start recognition 
pulse portion. The control code is, for instance, 7- 
bit digital data, and is to control various operations 
required for various appliances, e.g., reproducing, 
fast forward, rewind, and stop operations. The iden- 
tification code is, for example, 5-bit digital data, 
and is to specify, or identify an appliance to be 
controlled. Although Figure 4b shows such an iden- 
tification code whose pulse width is varied by "1" 
and "0", the present invention is not limited there- 
to. 



Thus, the infrared ray command signals output- 
ted from the infrared ray transmitting unit 12 are 
received by the infrared ray receiving units RJ 
employed in the respective appliance of the VTR 2, 

5 CD player 3, TV tuner 4, video disk player 5, A/V 
selector amplifier 6, and CRT monitor 7. 

Then, the system controller provided in the 
respective appliances makes a confirmation based 
upon the identification code that the received com- 

w mand signal is directed to its own system control- 
ler, and thereafter performs the operation control 
instructed by the control data contained in this 
command signal. 

It should be understood that the format and 

75 code system of the command signal differs from 
manufacturers and models. For example, even 
when a command of "VTR reproduction" used to a 
VTR supplied from a manufacture "A" is received 
by another VTR supplied from another manufacture 

20 "B", the latter VTR supplied from the latter manu- 
facture "B" does not perform the reproduction op- 
eration. 

To this end, the command signals of plural 
sorts of format/code systems corresponding to var- 

25 ious sorts of manufacturers and models are stored 
in either the ROM 14b, or the RAM 14c employed 
in the central controller 10. Then, when an A/V 
system is installed, a user sets this A/V system in 
such a manner that command signals adapted to 

30 various electric appliances belonging to this A/V 
system can be outputted from the central controller 
10. As a consequence, there is no limitation in 
using remote-controllable appliances whose for- 
mat/code systems for command signals are dif- 

35 ferent from those of other manufacturers. 

An example of operations in the central control- 
ler 10 will now be explained with reference to a 
flow chart of Figure 5. It should be noted that in the 
remote commander RD, various operation keys and 

40 various command signals corresponding to these 
operation keys are prepared, by which various op- 
erations such as power ON/OFF, reproduction, 
record, fast forward, and preset tuning a preselec- 
ted interlocking operation is executed. It should 

45 also be noted that as an operation key to execute 
the interlocking operation, such keys as "VTR", 
"CD", "TV", "VDP" are employed. 

Upon receipt of a command signal sent from 
the remote commander RD, the control unit 14 of 

50 the central controller 10 fetches this command sig- 
nal (F101) and first judges the content of this 
command signal. In other words, the central con- 
troller 10 judges whether the received command 
signal corresponds to any one of these command 

55 signals "VTR", "CD", "TV", and "VDP", or to any 
other command signals (F102, F103, F104, F105). 

If the received command signal corresponds to 
none of these command signals "VTR", "CD, 
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"TV", "VDP", but a command signal of each op- 
eration unit, then a command signal corresponding 
to this received signal is read out from the ROM 
14b, or the RAM 14c, and is outputted as an 
infrared signal from the infrared ray transmitting 
unit 12 (F106). 

For instance, when such a command signal as 
"VTR reproduction" is transmitted from the remote 
commander RD, the CPU 14a reads out from either 
the ROM 14b, or the RAM 14c, a command signal 
indicative of "VTR reproduction" in the format/code 
system adapted to the VTR 2 connected as the AN 
system, and transmits the latter command signal as 
an infrared command signal. When this infrared 
command signal is fetched from the infrared ray 
receiving unit RJ in the VTR 2, the system control- 
ler of the VTR 2 performs the reproducing opera- 
tion control if the VTR 2 is under power-ON state. 

On the other hand, when such a command 
signal preset as the interlocking operation of 
"VTR", "CD", "TV", "VDP" is entered, the CPU 
14a will execute the following process operation. 

When the command signal of "VTR" is input- 
ted, the CPU 14a first reads out the command 
signal of power-ON with regard to the AN selector 
amplifier 6, and then transmits this command sig- 
nal (F107). As a result, the AN selector amplifier 6 
is turned ON. Subsequently, a command signal for 
instructing that the input selecting function to the 
AN selector amplifier 6 is read out and then trans- 
mitted (F108). Accordingly, the picture input chang- 
ing unit 6a in the AN selector amplifier 6 selects 
the picture signal from the VTR 2, and the audio 
input changing unit 6b selects the audio signal 
from the VTR 2. 

Further, subsequently, the CPU 14a reads out 
another command signal for instructing that the 
VTR 2 is turned ON, and sends this command 
signal (F109). Thus, the VTR 2 is turned ON. Next, 
the CPU 14a reads out another command signal for 
instructing that the CRT monitor is turned ON, and 
sends this command signal (F110). As a result, the 
CRT monitor 7 is turned ON. Finally, the CPU 14a 
reads out another command signal for instructing 
the reproducing operation of the VTR 2, and trans- 
mits this command signal (F1 11). Thus, the re- 
producing operation is performed in the VTR 2. 
Under this condition, the picture signal SV and the 
L-channel and R-channel audio signals SA L , SA R , 
which are reproduced in the VTR 2, are supplied 
via the AN selector amplifier 6 to the CRT monitor 
7 and the speakers 8, so that both the picture and 
sounds reproduced in the VTR are produced. That 
is, a series of operations are controlled by merely 
manipulating the key operation to issue the com- 
mand signal of "VTR" only one time by the user, 
whereby he can enjoy the reproduced VTR pic- 
tures. 



When the command signal of "CD" is entered, 
the CPU 14a first reads a command signal for 
instructing that the AN selector amplifier 6 is 
turned ON, and transmits the read command signal 

5 (F112). As a result, the AN selector amplifier 6 is 
turned ON. Subsequently, the CPU 14a reads out 
another command signal for instructing that the 
input selecting function for the AN selector am- 
plifier 6 is CD, and transmits this read command 

w signal (F113). As a result, the audio input changing 
unit 6b in the AN selector amplifier 6 selects the 
audio signal derived from the CD player 3. 

Further, subsequently, the CPU 14a reads out 
another command signal for instructing that the CD 

75 player 3 is turned ON, and transmits this read 
command signal (F114). As a consequence, the CD 
player 3 is turned ON. Then, the CPU 14a finally 
reads out another command for the reproducing 
operation of the CD player 3, and transmits the 

20 read command signal (F115). Accordingly, the re- 
producing operation is carried out in the CD player 
3. Under this condition, the L-channel and R-chan- 
nel audio signals SA L , SA R reproduced by the CD 
player 3 are supplied via the AN selector amplifier 

25 6 to the speaker 8, so that the reproduced sounds 
are produced. 

When the command signal of "TV" is inputted, 
the CPU 14a first reads out a command signal for 
instructing that the AN selector amplifier 6 is 

30 turned ON, and transmits this command signal 
(F116). Subsequently, the CPU 14a reads out an- 
other command signal for instructing that the input 
selecting function to the AN selector amplifier 6 is 
a TV tuner, and sends this read command signal 

35 (F117). At this time, the AN selector amplifier 6 is 
turned ON, so that the picture input changing unit 
6a and the audio input changing unit 6b in the AN 
selector amplifier 6 select the picture signal and 
the audio signal derived from the TV tuner 4. 

40 Further, subsequently, the CPU 14a reads out 

another command signal for instructing that the TV 
tuner 4 is turned ON, and transmits this read com- 
mand signal (F118). As a result, the TV tuner 4 is 
turned ON. Finally, the CPU 14a reads out another 

45 command signal for instructing that the CRT moni- 
tor 7 is turned ON, and transmits this read com- 
mand signal (F119). As a consequence, the CRT 
monitor 7 is turned ON. At this stage, the television 
picture and audio signals received by the TV tuner 

50 4 are supplied to the CRT monitor 7 and the 
speaker 8, respectively, whereby the broadcasting 
program may be observed. 

When the command signal of VDP is entered, 
the CPU 14a first reads a command signal for 

55 instructing that the AN selector amplifier 6 is 
turned ON, and sends this command signal (F120). 
Next, the CPU 14a reads out another command 
signal for instructing that the input selecting func- 
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tion to the A/V selector amplifier 6 is the video disk 
player 5, and transmits this read command signal 
(F121). At this stage, the A/V selector amplifier 6 is 
turned ON, and the picture input changing unit 6a 
and the audio input changing unit 6b in the A/V 
selector amplifier 6 will select the picture signal 
and the audio signal derived from the video disk 
player 5. 

Subsequently, the CPU 14a reads out another 
command signal for instructing that the video disk 
player 5 is turned ON, and transmits this read 
command signal (F122). As a result, the video disk 
player 5 is turned ON. Then, next, the CPU 14a 
reads out a further command signal for instructing 
that the CRT monitor 7 is turned ON, and transmits 
this read command signal (F123). Therefore, the 
CRT monitor 7 is turned ON. 

Finally, the CPU 14a reads out another com- 
mand signal for the reproducing operation of the 
video disk player 5, and transmits this read com- 
mand signal (F124). At this stage, both the picture 
signal and the audio signal, which are produced by 
the video disk player 5, are supplied to the CRT 
monitor 7 and the speaker 8, thereby outputting 
pictures and sounds. 

In the remote control system according to the 
above-described first embodiment, the command 
signals are transmitted from the remote command- 
er RD as the electromagnetic wave signals to the 
central controller 10, whereas the command signals 
by way of the infrared signals are transmitted from 
the central controller 10 to the respective appli- 
ances. As a consequence, the signal transmissions 
in the two signal systems do not interfere with each 
other, and therefore, no problem happens to occur 
even when the signal transmission from the remote 
commander R and the signal transmission from the 
central controller 10 are performed as the same 
time. 

In other words, in the first embodiment, the 
central controller 10 need not be connected to the 
respective electric appliances via the control signal 
lines, such cumbersome system setting operations 
are not longer required and further such limitation 
requirements that only the electric appliances ca- 
pable of responding the control signals are avail- 
able can be avoided. As previously explained, in 
the first embodiment, no interference is produced 
in the signal transmissions of the two signals sys- 
tems, and the central controller 10 can immediately 
transmit the command signals upon receipt of the 
command signals sent from the remote command- 
er RD. Accordingly, a time period defined between 
the operation of the remote commander RD by the 
user and the actual operation of the commanded 
appliance can be considerably shortened. That is, 
the operation response can be greatly improved, 
and the remote control system with high perfor- 



mance can be provided. 

Furthermore, since no wiring connections are 
required among the central controller 10 and the 
respective appliances, for instance, these appli- 

5 ances may be positioned at desirable locations 
within a room. Since this central controller 10 is 
employed, not only the respective appliances func- 
tioning as the A/V system as shown in Figure 3, 
but also other electric appliances which do not 

w belong to this central controller 10 may be remote- 
controlled by way of the remote commander RD. 
For example, an air conditioner, illumination de- 
vices and the like, which are installed in the room 
may be operated in the centerized control manner. 

w It should be understood that the above-de- 

scribed electric appliances should be such electric 
appliances capable of responding to the infrared 
command signals. If these appliances are capable 
of responding to the infrared command signals, 

20 then the relevant command signals thereto may be 
stored in the ROM 14b by the central controller 10. 
Otherwise, a user causes the central controller 10 
to perform the learning operation with employment 
of the remote controller for the air conditioner and 

25 the like, and the command signal outputted from 
the remote commander for the air conditioner and 
the like may be registered in the RAM 14c. 

On the other hand, the transmissions of the 
command signals from the central controller 10 to 

30 the respective appliances are performed by way of 
the infrared signals. Therefore, it is preferable to 
widen infrared transmitting directivity of the central 
controller 10, and also infrared receiving directivity 
of each of the electric appliances. This is because 

35 a certain limitation is made in the location con- 
ditions of the central controller 10 and the respec- 
tive appliances when both the transmitting direc- 
tivity and the receiving directivity are not widened. 
Thus, to first widen the transmitting directivity 

40 in the central controller 10, for instance, a plurality 
of infrared transmitting units 12 are provided on a 
front surface, both side surfaces, and an upper 
surface of a housing of an electric appliance, as 
illustrated in Figure 6. Although not shown in this 

45 drawing, these infrared transmitting units 12 may 
be further provided on a lower surface and a rear 
surface of this housing. As a consequence, the 
command signals can be transmitted to the electric 
appliances along the substantially omnidirection. 

50 Alternatively, the directivity may be essentially 

widened by increasing, to some extent, the output 
levels of the infrared rays in such a manner that 
the components of the infrared rays reflected from 
wall surfaces and furniture of this room can be 

55 received at the sufficient signal levels by the re- 
spective appliances. 

In general, the infrared ray receiving unit is 
provided on the front surface of the housing of the 
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respective electronic appliances. Further, there are 
some possibilities that these electric appliances in 
such an A/V system as shown in Figure 3 are 
stacked with each other so as to be installed. In 
this case, there are similar possibilities that the 
central controller 10 is stacked on these electric 
appliances. Accordingly, it is preferable to install 
the central controller 10 that the infrared rays are 
emitted from this central controller 10 toward the 
front panels of the electric appliances which are 
stacked on either the lower stage of this central 
controller 10, or the upper stage thereof. 

Thus, it is conceivable that a projection portion 
15 is provided on the front surface of the central 
controller 10, and a large quantity of light emitting 
diodes 12e are arranged with this projection portion 
15. When a knob such as variable resistor is pro- 
vided with the central controller 10, this knob may 
be utilized as the projection unit. 

As shown in Figures 8a to 8c in detail, four 
light emitting diodes 12e are arranged in the pro- 
jection portion 15 with an interval along the circum- 
ference direction, and one light emitting diode 12e 
is arranged on the front surface. Assuming now 
that the directivity of each of the light emitting 
diodes 12e covers a range of +45 degrees to -45 
degrees, as shown in a dot and dash line of Figure 
8c, the infrared rays can be outputted in an overall 
range more than 90 degrees with respect to the 
front surface. As a consequence, the infrared com- 
mand signal can be effectively irradiated to the 
front panel of the electric appliance stacked on the 
upper stage, or the lower stage of the central 
controller 10. 

On the other hand, as shown in Figures 9a to 
9c, the structure of the infrared ray receiving unit 
RJ in the respective appliances, may be conceived 
such that a taper-shaped cylindrical reflection plate 
18 is fixed on a surface of a light transmitting 
portion 17 provided at the front surface of a light 
receiving element 16 in such a manner that a 
center of an edge portion of this reflection plate 18, 
which has a smaller diameter, is coincident with a 
center of the light receiving element 16. As the 
reflection plate 18, such a structure may be utilized 
that a surface of a metal, or a resin is metal-plated. 

If the infrared ray receiving unit RJ is arranged 
in such a manner, as shown in Figure 10, for 
instance, when the infrared rays are transmitted 
from the right direction and in parallel to the hous- 
ing panel, the infrared rays impinge on the reflec- 
tion plate 18 and are reflected therefrom, thereby 
being conducted to the light receiving element 16. 
Then, an electric signal corresponding to an 
amount of light detected by the light receiving 
element 16, is amplified by an amplifier 19, and 
then the amplified signal is supplied to a de- 
modulating circuit unit, and fetched as a command 



signal by this unit. 

Now, actually, as shown in Figure 11, since 
there are formed very fine concaves and convexes 
on the surface of the reflection plate 18, the in- 

5 frared rays may cause irregular reflection, so that 
the irradiation angle thereof would be more or less 
widened. As a consequence, even if the position 
and the attitude of the reflection plate 18 would not 
be fixed at high precision, the infrared command 

w signals could reach the light receiving element 16 
with satisfactory condition. 

Even when the central controller 10 would be 
arranged along the upper and lower directions, or 
the left and right directions, the infrared command 

15 signal transmitted from the central controller 10 
could be fetched under satisfactory condition by 
arranging the above-defined structure. 

When the infrared rays are incident from the 
front surface, the infrared rays are conducted via 

20 the center hole 1 8b of the reflection plate 1 8. As a 
consequence, the infrared command signals out- 
putted when the central controller 10 is arranged 
on the front surface of the relevant appliance, and 
the infrared command signals outputted from the 

25 remote commander exclusively employed in the 
relevant appliance may be fetched without any 
problems. 

It should be noted that such a reflection plate 
18 may be mounted by the user, and fixed by him, 

30 taking account of various conditions such as posi- 
tional relationships of the central controller 10. 

As represented in Figure 12, the infrared ray 
receiving unit RJ employed in each of the electric 
appliances may employ a reflection plate 20 made 

35 of a dome-shaped transparent, or semitransparent 
molding material. In this case, incident light passes 
through a point "a", causes irregular reflection at a 
surface of a point "b", and then reaches the light 
receiving element 16. Since at the point "b", the 

40 reflection plate 20 is transparent, or semitran- 
sparent, most of the light components are directly 
travelled along a straight line. However, a portion of 
the light components may cause irregular reflec- 
tion, which will then reach the light receiving ele- 

45 ment 16. It is of cause that the light emitted from 
the front direction passes through the reflection 
plate 20 and then reached the light receiving ele- 
ment 16. 

It should be noted that although the command 
50 signals are transmitted from the remote command- 
er RD in the form of electromagnetic waves, where- 
as the command signals are transmitted from the 
central controller 10 in the form of infrared rays in 
this first embodiment, the infrared ray transmission 
55 may be performed on the side of the remote com- 
mander RD whereas the electromagnetic wave 
transmission may be performed on the side of the 
central controller. In particular, there is such a merit 
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that substantially no problem may occur in the 
above-described transmission/reception directivity 
by transmitting the command signals from the cen- 
tral controller to the respective electronic appli- 
ances without using specific means. 

On the other hand, as previously explained in 
this embodiment, there is an advantage that since 
the central controller 10 transmits the command 
signals in the form of infrared rays, the central 
controller 10 can easily respond to the convention- 
ally employed electric appliances. Namely, most of 
the presently available electric appliances employ 
the infrared ray receiving means. It may be con- 
ceived that the command signals may be transmit- 
ted by using ultrasonic waves instead of infrared 
rays. 

Referring now to Figure 13 to Figure 16, a 
second embodiment of the present invention will 
be described. 

Figure 13 represents an arrangement of a re- 
mote control system according to this second em- 
bodiment. It should be noted that the same refer- 
ence numerals shown in Figure 3 are employed as 
those for indicating the same components, and 
detailed explanations thereof are omitted. 

Reference numeral 30 indicates a central con- 
troller of this embodiment, which is arranged to be 
able to receive a command signal from a remote 
commander "R". 

As represented in Figure 14, the remote com- 
mander R is equipped with operation keys "K" 
corresponding to various sorts of operations ex- 
ecuted in the various electric appliances. Then, the 
remote commander "R" is so constructed that a 
CPU 22a of an internal control unit 22 reads out a 
command signal from either a ROM, or a RAM in 
response to the operation keys "K", and outputs 
this read command signal to an infrared ray trans- 
mitting unit 23 so as to be modulated with a 
predetermine carrier frequency, and transmits the 
modulated command signal as an infrared signal. 

In the infrared ray transmitting unit 23 of the 
remote commander R, reference numeral 23a in- 
dicates an oscillator for outputting a carrier fre- 
quency having, for example, 400 KHz, and this 
carrier frequency having 400 KHz is supplied to an 
AND gate 23b. A command signal as a pulse signal 
from the control unit 22 is supplied to the AND 
gate 23b as the other input. 

In Figures 16a to 16c, there are represented a 
carrier frequency SR 2 of 400 KHz from the oscilla- 
tor 23a, a command signal SRi from the controller 
22, and an output SR 3 from the AND gate 23b. 

As the output of the AND gate 23b, it becomes 
a modulated waveform SR3 shown in Figure 16c 
which is produced by modulating the command 
signal of Figure 16a with the carrier of Figure 16b. 
This modulated waveform SR 3 is applied to a base 



of a transistor 23c so as to turn ON/OFF this 
transistor 23c. That is, the transistor 23c is 
ON/OFF-controlled based upon the command sig- 
nal modulated by the carrier frequency of 400 KHz. 

5 In a time period during which the transistor 23c 

is turned ON, a current flows through a light emit- 
ting diode 23e via a resistor 23d, and infrared rays 
are outputted from the light emitting diode. In a 
time period during which the transistor 23c is 

10 turned OFF, no infrared rays are outputted from the 
light emitting diode 23e. In accordance with this 
operation, the command signal modulated by the 
carrier frequency of 400 KHz is transmitted from 
the light emitting diode 23e of a remote com- 

15 mander R as the infrared signal. 

In correspondence with this structure, an in- 
frared ray receiving unit 31 is provided in the 
central controller 30, as sawn in Figure 13, and the 
infrared signal from the remote controller R can be 

20 received by this receiving unit 31 . 

Also, an infrared ray transmitting unit 32 is 
provided in the central controller 30 to produce a 
command signal based upon the command signal 
transmitted from the remote controller R in the 

25 form of an infrared ray signal. Then, this produced 
command signal is supplied to the infrared signal 
transmitting unit 32, and the command signal is 
transmitting from the transmitting unit 32 as an 
infrared signal. 

30 Similar to the respective electric appliances of 

the first embodiment, an infrared ray receiving unit 
RJ is provided in each of the electric appliances 
such as the VTR 2, the CD player 3, the TV tuner 
4, the video disk player 5, the A/V selector am- 

35 plifier 6, and the CRT monitor 7. These electric 
appliances are so arranged that an internal system 
controller can execute a predetermined operation 
control based upon the command signal which has 
been inputted from the infrared ray receiving unit 

40 RJ and demodulated. 

In Figure 15, there is shown an arrangement of 
the central controller 30. In the infrared ray receiv- 
ing unit 31, there are provided a light receiving 
element unit 33 for receiving the infrared rays to 

45 output an electric signal in accordance with an 
amount of the received rays, an amplifier 34 for 
amplifying the electric signal supplied from the 
light receiving element unit 33, a band-pass filter 
35 whose central frequency has been set to 400 

50 KHz, and a waveform shaping circuit 36. 

The infrared command signal outputted in re- 
sponse to the modulated waveform as shown in 
Figure 16c is received and detected by the light 
receiving element unit 33, and is amplified by the 

55 amplifier 34. When the amplified command signal 
is supplied to the band-pass filter 35, the signal 
component of 400 KHz is extracted by the band- 
pass filter 35, thereby obtaining a signal SC1 as 
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shown in Figure 16d. Then, this signal SC1 is 
waveform -shaped by the waveform shaping circuit 

36, and a pulse signal is obtained as a command 
signal illustrated as a signal SC2 in Figure 16e. 

This command signal is supplied to a controller 

37. In the controller 37, reference numeral 37a 
indicates a CPU, reference numeral 37b denotes a 
ROM for holding various command signals and 
operation programs, reference numeral 37c shows 
a RAM for holding a command signal and the like, 
which are learned by the user, and reference nu- 
meral 37d indicates a clock oscillator for generating 
an operation clock of the controller 37. 

The CPU 37a of the controller 37 reads out 
either one, or a plurality of predetermined com- 
mand signals from the ROM 37b, or the RAM 37c 
in accordance with the operation program based on 
the command signal supplied via the waveform 
shaping circuit 36. The read command signal is 
supplied to the infrared ray transmitting unit 32, 
and is transmitted as an infrared signal by the 
transmitting unit 32. 

The command signal read out from either the 
ROM 37b, or the RAM 37c is supplied to the AND 
gate 32a. One example of this command signal 
waveform SC3 is shown in Figure 16f. 

To the other terminal of the AND gate 32a, for 
example, a carrier frequency of 40 KHz is supplied 
from the oscillator 32b as shown as a signal SC4 of 
Figure 16g. 

An output of the AND gate 32a is applied to a 
base of a transistor 32a so as to ON/OFF-control 
the transistor 32a. In other words, the transistor 32c 
is ON/OFF-controlled by a modulated waveform 
SC5 of Figure 16h which is produced by modulat- 
ing the command signal of Figure 16f with the 
carrier frequency of 40 KHz of Figure 16g. 

In a time period during which the transistor 32c 
is turned ON, a current flows through a light emit- 
ting diode 32e via a resistor 32d, and infrared rays 
are outputted from the light emitting diode. In a 
time period during which the transistor 32c is 
turned OFF, no infrared rays are outputted from the 
light emitting diode 32e. In accordance with this 
operation, the command signal modulated by the 
carrier frequency of 40 KHz is transmitted from the 
light emitting diode 32e as the infrared signal. 

Thus, the infrared command signals outputted 
from the infrared ray transmitting unit 32 are re- 
ceived by the infrared ray receiving unit RJ em- 
ployed in the respective electric appliances such 
as the VTR 2, the CD player 3, the TV tuner 4, the 
video disk player 5, the A/V selector amplifier 6, 
and the CRT monitor 7. At this time, in case that 
the carrier corresponds to the infrared command 
signal with the frequency of 40 KHz in these appli- 
ances the infrared command signal based on a 
waveform of Figure 16h is received by the light 



receiving element and converted into an electric 
signal. Thereafter, the resultant signal is processed 
by the bandpass filter whose central frequency is 
set to 40 KHz, thereby obtaining a waveform of 

5 Figure 16i. Then, this signal is processed by the 
waveform shaping operation, whereby a pulse sig- 
nal as shown in Figure 16j functioning as a com- 
mand signal can be obtained. 

It should be noted that the output operation 

10 example of the command signals in the central 
controller 30 in response to the command signal 
from the remote commander R is similar to that of 
Figure 5, and therefore no further explanation 
thereof is made in the specification. Also, in case 

75 of this embodiment, as to the constructive con- 
dition of the infrared transmitting unit 32 employed 
in the central controller 30 and the constructive 
condition of the infrared receiving unit RJ em- 
ployed in the respective appliances, it is preferable 

20 to conduct the systems as explained with reference 
to Figures 8a to 8c through Figure 12. 

In such a remote control system of the second 
embodiment, the command signal is transmitted 
from the remote commander R to the central con- 

25 trailer 30 in the form of infrared signal, and also the 
command signals are transmitted from the central 
controller 30 to the respective electric appliance in 
the form of infrared signals. It should be under- 
stood that the carrier frequency of the infrared 

30 signal transmitted from the remote commander R 
is set to 400 KHz, whereas the carrier frequency of 
the infrared signal outputted from the controller 30 
is set to 40 KHz. 

Then, the command signal is demodulated 

35 from the signal component with 400 KHz frequency 
band by way of the band-pass filter 35 in the 
central controller 30. In the respective appliances 
for receiving the infrared command signals trans- 
mitted from the central controller 30, the command 

40 signals are demodulated from the signal compo- 
nent having 40 KHz frequency band by way of the 
bandpass filter. 

As a consequence, there is no interference 
between the transmitted signals in two systems. 

45 Also, there is no problem even when the transmis- 
sion of the command signal from the remote com- 
mander R and the transmission of the command 
signal from the central controller 30 are executed 
at the same time. 

50 In other words, similar to the above-explained 

first embodiment, no connections of the control 
signal line among the central controller 30 and the 
respective appliances are required in accordance 
with the second embodiment. Furthermore, such a 

55 cumbersome system setting operation and also 
such a limitation in using only such electric appli- 
ances capable of responding to the control signal 
lines can be avoided. As previously stated, since 
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there is no interference between the transmitted 
signals in two systems, the central controller 30 
can immediately transmit the command signal in 
response to the command signal sent from the 
remote commander R, so that the time period 
defined since the user operates the remote com- 
mander R until the relevant electric appliance is 
actually operated, can be considerably shortened. 
That is, the operation response can be greatly 
improved, and the remote control system with high 
performance may be provided. 

Also in this case, the location of the central 
controller 30 may be arbitrarily determined, and 
operational controllabilities with respect to various 
electric appliances may be achieved. 

Although the carrier frequencies of the infrared 
command signals for the two systems are selected 
to be 400 KHz and 40 KHz in the second embodi- 
ment, the present invention is not limited thereto. 
Any frequencies are available such that carriers do 
not interfere with each other and can be separated 
from each other by way of a bandpass filter under 
better conditions. 

If the carriers of the command signals from the 
central controller 30 to the respective appliances 
are selected to be lower than, or equal to 100 KHz, 
for instance, on the order of 30 to 60 KHz, since 
various types of the presently available electric 
appliances perform the infrared remote controls by 
setting the carrier frequencies to the above-ex- 
plained frequency bands, there is a merit that the 
present invention may be easily applied to these 
various types of electric appliance. 

On the other hand, the above-described central 
controllers 10 and 30 may be built within, for exam- 
ple, such an electric appliance as the A/V selector 
amplifier 6. 

A remote control system for improving 
operabilities thereof according to a third embodi- 
ment of the present invention will now be described 
with reference to Figures 17 to 20, in which a 
central controller is built in another electric appli- 
ance, and only three sorts ("up", "down", "enter") 
of command signals are inputted into this central 
controller, namely, user operates with a remote 
controller. 

Figures 17 and 18 represent arrangements of 
the remote control system according to this third 
embodiment. In this embodiment, the remote con- 
trol system for A/V appliances is constructed of a 
remote commander shown in Figure 18, and a 
central controller 50 built in, for instance, an A/V 
selector amplifier as indicated in Figure 17. 

As represented in an outer view of Figure 18a 
and an internal block diagram of Figure 18b, only 3 
operation keys of an up-operation key 62, a down- 
operation key 63, and an enter key 64 are provided 
on a remote commander 61 as the operation keys. 



Reference numeral 65 indicates a code gener- 
ator unit which is constructed of, for example, a 
microcomputer having a CPU and a ROM memory. 
Then, operation information produced by the up- 
5 operation key 62, the down-operation key 63, and 
the enter key 64 is supplied to the code generator 
unit 65. 

In correspondence with the respective opera- 
tion keys 62, 63, 64, an up-operation command 

10 signal, a down-operation signal, and an enter com- 
mand signal have been stored into the ROM mem- 
ory of the code generating unit 65. Any one of 
these command signals is read out in response to 
the supplied operation information, which will then 

75 be supplied to a transmitting unit 66. In the trans- 
mitting unit 66, a predetermined modulation pro- 
cess is carried out to the supplied command sig- 
nal, and the resultant command signal is transmit- 
ted to an outside circuit. 

20 On one hand, in the A/V selector amplifier 

containing the central controller 50 shown in Figure 
17, reference numeral 40 denotes an audio input 
changing unit for exclusively selecting an audio 
signal from the audio signals supplied from the 

25 VTR 2, the CD player 3, the TV tuner 4, and the 
video disk player 5, which are connected in such a 
manner as illustrated in Figure 3 or Figure 13. The 
audio signal selected by the audio input changing 
unit 40 is supplied via a volume control unit 41 to 

30 an amplifier 42. Then, the amplified audio signal is 
supplied to the speaker 8, thereby outputting 
sounds. 

Reference numeral 44 indicates a picture input 
changing unit for exclusively selecting a picture 

35 signal from the picture signals supplied from the 
VTR 2, the TV tuner 4, and the video disk player 5 
connected as described above. The picture signal 
selected from the picture input changing unit 44 is 
supplied via a picture changing unit 45 to the CRT 

40 monitor 7 connected thereto, thereby outputting a 
picture. 

In addition to the above-described functional 
components as the A/V selector amplifier, a central 
controller 50 is provided which responds to com- 

45 mand signals transmitted from the remote com- 
mander 61 and being the position designating in- 
formation about the up-operation, down-operation, 
and enter keys. 

Reference numeral 51 shows an electromag- 

50 netic wave receiving unit for receiving the com- 
mand signal in the form of electromagnetic wave 
signal, transmitted from the remote commander 61, 
to demodulate this received command signal. 

Reference numeral 53 shows a control unit 

55 constructed of a microcomputer having a CPU 53a, 
a ROM 53b, and a RAM 53c. The control unit 53 
performs a control as various sorts of remote con- 
trol system in response to the operation information 

12 
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of the remote commander 61 supplied from the 
electromagnetic wave receiving unit 51, and also 
functions as a control unit for the A/V selector 
amplifier (will be discussed later). That is, the con- 
trol unit 53 executes the selecting controls of the 
audio input changing unit 40 and the picture input 
changing unit 44, the volume control of the volume 
control unit 41, and the selecting control of the 
picture changing unit 45 in response to the opera- 
tion input made by the user. 

Reference numeral 54 shows an operation unit 
on which various sorts of operation keys are pro- 
vided, and the operation information derived from 
the operation unit 54 is supplied to the control unit 
53. On the operation unit 54, there are provided 
function changing keys (54a, 54b, 54c, 54d) used 
to execute the changing controls of the audio input 
changing unit 40 and the picture input changing 
unit 44, and also a picture changing key 54e, an 
enter key 54g, the up-operation key 54k, the down- 
operation key 54m and so on, which are to perform 
the changing control of the picture changing unit 
45. 

Reference numeral 55 shows a graphic control- 
ler. The graphic controller 55 generates a preselec- 
ted character picture signal in response to an in- 
struction issued from the control unit 53, superim- 
poses this character picture signal on, for example, 
a picture signal selected in the picture input chang- 
ing unit 44, and then supplies the superimposed 
picture signal via the picture changing unit 45 to 
the CRT monitor 7. As a display content by a 
character picture, as illustrated in Figure 20, there 
are prepared an operation image SD indicative of 
operation contents, in accordance with various ap- 
pliances, a representation such as an arrow (will be 
referred to a "cursor K" hereinafter) representative 
of a specific operation content among the operation 
images SD, as a position designation image, and a 
representation PD of the appliance which is the 
object of the operation image SD under display. It 
should also be noted that as to the cursor "K", not 
only the above-explained arrow, but also other re- 
presenting means such that, for instance, a frame 
of an operation image is moved, or color of an 
indicated operation image is solely changed into 
another color, may be employed. 

Into the ROM 53b, the RAM 53c of the control 
unit 53, the control data about the above-explained 
function components as the A/V selector amplifier, 
and furthermore, other various command signals 
with respect to the electric appliances connected to 
this A/V selector amplifier and other externally pro- 
vided electric appliances having no relationship 
with this A/V selector amplifier, have been stored. 
When one of these command signals is designated 
by operating the remote commander 61 of the user 
(will be discussed later), this command signal is 



read out and supplied to the infrared ray transmit- 
ting unit 56. 

In the infrared ray transmitting unit 56, a pre- 
determined modulation process is performed to the 

5 supplied command signal, and the modulated com- 
mand signal is transmitted as an infrared signal to 
an external appliance. For instance, similar to the 
above-explained infrared ray transmitting units 12 
and 32 employed in the first and second embodi- 

w ments, the infrared signals are outputted in accor- 
dance with the command signal modulated by 40 
KHz carrier. 

A basic operation of the remote control system 
with such a structure will now be explained with 

75 reference to Figure 19 and Figure 20. 

Figure 19 is a flow chart for indicating a pro- 
cess operation effected by the control unit 53 
based on the position designating information, 
"up", "down", "enter", transmitted from the remote 

20 commander 61 , and the operation information pro- 
duced by the operation unit 54. 

Process operations of any of the function 
changing keys 54a to 54d in the operation unit 54 
will be described later (F201 to F202). First of all, a 

25 description will now be made of operations when 
the operation information is entered by the remote 
commander 61. 

Here, for example, the user manipulates the 
picture changing key 54e in the operation unit 54 

30 to change the picture changing unit 45 from a 
terminal "T t " to a terminal "T g ", so that an output 
of the graphic controller 55 is furnished to the CRT 
monitor 7, and then a representation as shown in 
Figure 20a is made. Otherwise, when the user 

35 depresses any of the operation keys 62, 63, 64 of 
the remote commander 61, and the transmitted 
command signal is received by the infrared ray 
receiving unit 51, and thereafter fetched into the 
control unit 53, the picture changing unit 45 is 

40 automatically changed from the terminal T t into the 
terminal T g by the control unit 53, so that the 
output from the graphic controller 55 is supplied to 
the CRT monitor 7, thereby making a representa- 
tion as shown in Figure 20a. 

45 In correspondence with the VTR 2, such opera- 

tion images as "rewind", "reproduce", "fast for- 
ward", "stop", "pause", and "record" are displayed 
as the operation image SD on the CRT monitor 7. 
Also, an image of "NEXT" used to change the 

50 operation image SD is displayed. 

The command signals about "rewind", "repro- 
duce", "fast forward", "stop", "pause", and 
"record" in correspondence with the VTR 2 have 
been stored in the ROM 53b, or the RAM 53c 

55 employed in the control unit 53. 

When the up-operation key 62 is depressed in 
the remote commander 61, and the up-command 
signal is received and inputted, the control unit 53 
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controls the graphic controller 55 in order to move 
up the display position of the cursor K (F203 to 
F204). Under the condition shown in Figure 20a, for 
instance, the cursor K indicates the position of the 
operation image "reproduce", and this cursor K is 
moved to the position of the operation image "re- 
wind" as indicated by a dotted line. Subsequently, 
when the up-operation key 62 is depressed, the 
cursor position is moved from "NEXT" via "record" 
to "pause" along the up-direction, every time the 
up-operation key 62 is depressed. 

Also, when the down-operation key 63 is de- 
pressed in the remote commander 61, and the 
down-command signal is received and inputted, the 
control unit 53 controls the graphic controller 55 to 
move down the display position of the cursor K 
(F203 to F205). For example, from such a condition 
that the cursor K of Figure 20a indicates the posi- 
tion of the operation image "reproduce", the cursor 
K is moved to the operation image "fast forward". 
Furthermore, every time the down-operation key 63 
is depressed, the cursor position is moved from 
"stop" via "pause" to "record" along the down 
direction. 

When the user manipulates the enter key 64 to 
input the enter command into the control unit 53 
under such a condition that the cursor K is moved 
to a desired position by way of the up-command, 
or the down-command, the control unit judges 
whether or not the cursor K presently indicates the 
position of "NEXT" (F206 to F207). If the present 
cursor position is the position of "NEXT", then a 
command signal corresponding to the operation 
image denoted by the cursor K is read out from the 
ROM 53b, or the RAM 53c (F208). 

That is, in the control unit 53, coordinate data 
corresponding to the display regions of these var- 
ious operation images displayed on the display 
screen of the CRT monitor 7 are stored, and fur- 
thermore the CPU 53a manages the position of the 
cursor K moved on this coordinate system in re- 
sponse to the up-command, or the down-com- 
mand. Then, the control unit 53 judges that the 
coordinate position presently designated by the 
cursor K has been designated as the operation 
content by entering the enter command, and then 
reads out a command signal which has been 
stored as the command signal corresponding to 
this coordinate position. 

Then, for example, when at such a position of 
the cursor K as indicated by a solid line of Figure 
20a, the enter command is inputted, the CPU 53a 
reads out a command signal indicative of "VTR 
reproduce" from the ROM 53b, or the RAM 53c, 
and then supplies the command signal into the 
infrared ray transmitting unit 56 (F209), whereby 
this command signal is transmitted as a modulated 
signal in the form of infrared signal. Thus, the 



transmitted command signal is received by the 
VTR 2 positioned around the A/V selector amplifier 
of Figure 17, and the reproducing operation is 
performed in this VTR 2 as shown in Figure 3 and 

5 Figure 13. 

When the enter command is inputted into the 
control unit 53 while the cursor K indicates the 
position of "NEXT", the control unit 53 controls the 
graphic controller 55 to change the operation im- 

w age (F207 to F210). For example, in Figure 20a, 
when the operation image for the VTR is displayed, 
the screen representation is changed from this 
operation image into the operation image SD with 
regard to the video disk player 5 shown in Figure 

75 20b, so that various operation images correspond- 
ing to the video disk player 5, such as "leading of 
previous music head", "leading of succeeding mu- 
sic head", "fast feed", "fast return", "reproduce", 
"stop", "pause", and also the image of "NEXT" 

20 are represented. It is of course that the command 
signals corresponding to these images have been 
stored in the ROM 53b, or the RAM 53c in the 
control unit 53. 

When the cursor K is moved to a predeter- 

25 mined position by way of the up-command, or the 
down-command on this screen, and the enter com- 
mand is inputted, a command signal similarly des- 
ignated with respect to the video disk player 5 is 
read out by the control unit 53 and is transmitted 

30 as an infrared signal. 

Furthermore, the screen representation is 
changed into the operation image SD for the CD 
player 3 of Figure 20c by inputting the command 
of "NEXT", so that various operation images such 

35 as "leading of previous music head", "leading of 
succeeding music head", "fast return", "fast feed", 
"reproduce", "stop", "pause", and the image of 
"NEXT" are displayed in response to various oper- 
ations of the CD player 3. 

40 If the command "NEXT" is entered from the 

operation images for the CD player 3, then the 
present operation images are changed into the 
operation images of the channel operation with 
regard to the TV tuner 4 of Figure 20d. In addition, 

45 the command "NEXT" is entered, so that the op- 
eration images SD for the A/V selector amplifier as 
shown in Figure 20e are displayed. Accordingly, 
the input function changing operation and the im- 
ages corresponding to the operations of volume 

50 up/down are displayed. 

Furthermore, when the command "NEXT" is 
entered from the image representation of Figure 
20e, the images corresponding to the VTR as 
shown in Figure 20a are returned. 

55 Here, it should be noted that when any one of 

these function changing keys 54a to 54d is op- 
erated in the operation unit 45, the control unit 53 
controls to select the audio input changing unit 40 

14 
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and the picture input changing unit 44. In this case, 
the operation images SD are changed into such 
operation images with regard to the selected appli- 
ances (F201 to F202). 

All of the various sorts of command signals 
used to the various electric appliances which cor- 
respond to the respective operation images as 
shown in Figures 20a to 20e, have been stored into 
either the ROM 53b, or the RAM 53c. In response 
to the above-described operations, the command 
signals corresponding to the operation contents 
designated by the cursor K are read out, and then 
are transmitted to either an external electric appli- 
ance, or an internal electric appliance (F209). 

It should be noted that as to the operation of 
Figure 20e, namely either the function change be- 
tween the audio input changing unit 40 and the 
picture input changing unit 44, or the volume 
up/down operation for the volume control unit 41, 
the control unit 53 directly controls it in the third 
embodiment. When these are entered, then the 
control signal pulses generated by the CPU 53a 
based upon the read command signals are directly 
supplied to the audio input changing unit 40 and 
the picture input changing unit 44, or the volume 
control unit 41 . 

In such a remote control system, when the 
user operates the remote commander 61 to move 
the cursor K while observing the screen of the CRT 
monitor 7, and then depresses the enter key 4 at a 
desired position, various operations can be per- 
formed for the various electric appliances. Accord- 
ingly, the key operations for the remote command- 
er 61 can be made very simple. 

In particular, the number of operation keys 
employed in the remote commander 61 is 3 in this 
case, so that troublesome key operations caused 
by increasing the number of operation keys can be 
perfectly solved, and furthermore the key oper- 
ations can be made simple, because the user can 
manipulate the operation keys while observing the 
display screen. 

There is another merit that since the command 
signal are transmitted from the remote commander 
61 in the form of electromagnetic waves, the re- 
mote commander 61 may be operated even when 
this remote commander 61 is directed toward any 
directions and held. In addition, a similar effect as 
in the first and second embodiments can be 
achieved that since the command signals are out- 
putted from the central controller 50 to the other 
appliance in the form of infrared rays in a similar 
manner to that of the first and second embodi- 
ments there is no risk of interference. 

It is preferable to control such a remote control 
system that since the display of the operation 
image SD during the time other than the operation 
may become cumbersome, the control unit 53 



automatically changes the picture changing unit 45 
into the terminal "T t " unless the command signal is 
inputted from the remote commander 61 even after 
the operation by the remote commander 61 has 

5 been complete and a preselected time period has 
elapsed. Also, the representations of the operation 
images SD and the cursor K may be realized by 
way of a so-called "child screen system", or a 
superimposing system. 

w Moreover, in case of such a remote control 

system, the remote commander may output 3 sorts 
of command signals. For instance, any other re- 
mote commanders may be available such that an 
angular sensor and an acceleration sensor may be 

75 employed to detect vibrations of this remote com- 
mander by the user in all directions, thereby pro- 
ducing command signals; a mouse may be em- 
ployed to output a command signal functioning as 
movement information caused by rotating a track 

20 ball, and a shuttle ball may be employed so as to 
produce such a command signal. 

Also, in this remote control system, the com- 
mand signals from the remote commander to the 
central controller 50 may be transmitted in the form 

25 of infrared rays. In this case, it is apparent that the 
carrier frequency of this infrared command signal 
transmitted from the remote commander is suffi- 
ciently separated from that of the infrared com- 
mand signal outputted from the central controller 

30 50. 

While the various embodiments have been de- 
scribed in the above description, the remote control 
system of the present invention is not limited to 
these embodiments, but may be modified without 
35 departing from the gist of the present invention. 

Claims 

1. A remote control system comprising: 
40 a remote commander (RD/R) for transmit- 

ting a command signal in accordance with an 
operation of a first wireless transmission me- 
dium; and 

control means (10/30/50) including a re- 
45 ceiving unit (11,13/31/51) for receiving a trans- 

mission signal transmitted from said remote 
commander (RD/R) by said first wireless trans- 
mission medium; and a transmitting unit 
(12/32/56) for transmitting a command signal 
50 by a second wireless transmission medium so 

as to operate a preselected appliance among a 
plurality of appliances in response to the out- 
put signal derived from the receiving unit. 

55 2. A remote control system as claimed in claim 1 , 
wherein said second wireless transmission me- 
dium is a wireless transmission medium which 
does not interfere with said first wireless trans- 
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mission medium. 

A remote control system as claimed in claim 1 
or 2, wherein said plurality of appliances are 
connected to said remote control system, and 5 
said remote control system further comprises: 

receiving means (RJ) for receiving the 
command signal transmitted from said control 
means (10/30); and 

selecting means (6) for selectively output- w 
ting output signals of said plurality of con- 
nected appliances based upon the output sig- 
nal derived from said receiving means (RJ). 

A remote control system as claimed in claim 1 w 
or 2, wherein said control means (50) further 
includes selective output means (40,44) for se- 
lectively outputting the output signals derived 
from said plurality of connected appliances in 
response to the output signal derived from said 20 
receiving means (51). 

A remote control system comprising: 

a remote commander (R) including first 
transmitting means (23) for transmitting a first 25 
command signal modulated based on a first 
carrier frequency by a first wireless transmis- 
sion medium in response to an input operation; 
and 

control means (30) including receiving 30 
means (31) for receiving a wireless transmis- 
sion signal transmitted from the remote com- 
mander (R) by a first wireless transmission 
unit, and second transmitting means (32) for 
transmitting a second command signal modu- 35 
lated based upon a second carrier frequency 
by a second wireless transmission medium, 
said second command signal being to control 
an operation of an electronic appliance des- 
ignated by the remote commander (R) among 40 
a plurality of electronic appliances based upon 
an output signal derived from the receiving 
means (31). 

A remote control system of an electronic appli- 45 
ance, comprising: 

a remote commander including first trans- 
mitting means for transmitting a first command 
signal modulated based upon a first carrier 
frequency by a first wireless transmission me- 50 
dium in response to an input operation; 

a control apparatus including first receiving 
means for receiving a wireless transmission 
signal transmitted from the remote commander 
by the first wireless transmission medium, and 55 
second transmitting means for transmitting a 
second command signal modulated based 
upon a second carrier frequency by a second 



wireless transmission medium in response to 
the output signal derived from said first receiv- 
ing means; 

a selecting apparatus including: selection 
means having a receiving unit for receiving the 
wireless transmission signal transmitted from 
said control apparatus by said second wireless 
transmission medium, and a receiving unit for 
receiving the wireless transmission signal 
transmitted from said control apparatus by said 
second wireless transmission medium, to 
which both at least a first electronic appliance 
for outputting an audio signal, whose operation 
is controlled in response to the output signal 
derived from the receiving unit, and at least a 
second electronic appliance for outputting a 
picture signal, whose operation is controlled in 
response to the output signal derived from the 
receiving unit are connected, said selecting 
means selecting the output signals derived 
from said first electronic appliance and said 
second electronic appliance; and second re- 
ceiving means for receiving the wireless trans- 
mission signal transmitted from said control 
apparatus by said second wireless transmis- 
sion medium, for controlling the selection of 
said selecting means in response to the output 
signal issued from said second receiving 
means; and 

an output apparatus to which the output 
signal from either said first electronic appli- 
ance, or said second electronic appliance via 
said selecting apparatus. 

7. A remote control system of an electronic appli- 
ance as claimed in claim 6, wherein output 
apparatus includes: 

a speaker apparatus (8) for reproducing an 
audio signal contained in the output signal 
derived from said electronic appliance; 

a receiving unit (RJ) for receiving the wire- 
less transmission signal transmitted from said 
control apparatus by said second wireless 
transmission medium; and 

a monitor apparatus (7) whose operation is 
controlled based upon the output signal issued 
from said receiving unit, for reproducing a pic- 
ture signal contained in the output signal de- 
rived from said electronic appliance. 

8. A remote control system of an electronic appli- 
ance as claimed in claim 6, wherein said sec- 
ond transmitting means includes a plurality of 
transmitting units (12/12e) for transmitting sig- 
nals along various different directions from 
each other. 
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9. A remote control system comprising: 

a remote commander having first transmit- 
ting means for transmitting a first command 
signal modulated based upon a first carrier 
frequency by a first wireless transmission me- 5 
dium in response to an input operation; 

a control apparatus including first receiving 
means for receiving a wireless transmission 
signal transmitted from said remote command- 
er by said first wireless transmission medium, w 
a memory for storing a second command sig- 
nal therein, and for reading the second com- 
mand signal therefrom in response to the out- 
put signal derived from said first receiving 
means, and second transmitting means for 75 
modulating said second command signal read 
from said memory based upon a second car- 
rier frequency to transmit the modulated sec- 
ond command signal by a second wireless 
transmission medium; 20 

a selecting apparatus including: selection 
means having a receiving unit for receiving the 
wireless transmission signal transmitted from 
said control apparatus by said second wireless 
transmission medium, and a receiving unit for 25 
receiving the wireless transmission signal 
transmitted from said control apparatus by said 
second wireless transmission medium, to 
which both at least a first electronic appliance 
for outputting an audio signal, whose operation 30 
is controlled in response to the output signal 
derived from the receiving unit, and at least a 
second electronic appliance for outputting a 
picture signal, whose operation is controlled in 
response to the output signal derived from the 35 
receiving unit are connected, said selecting 
means selecting the output signals derived 
from said first electronic appliance and said 
second electronic appliance; and second re- 
ceiving means for receiving the wireless trans- 40 
mission signal transmitted from said control 
apparatus by said second wireless transmis- 
sion medium, for controlling the selection of 
said selecting means in response to the output 
signal issued from said second receiving 45 
means; and an output apparatus to which the 
output signal from either said first electronic 
appliance, or said second electronic appliance 
via said selecting apparatus, wherein said con- 
trol means controls said selecting means in 50 
order to output said output signal derived from 
the appliance selected by said first command 
signal, sets both of said output apparatus and 
said selected appliance to operable conditions, 
and reads said second command signal from 55 
said memory in response to the output signal 
derived from said first receiving means in or- 
der that said selected appliance commences 



such an operation as designated by said first 
command signal, whereby said second com- 
mand signal read from the memory is transmit- 
ted. 

10. A remote control system as claimed in any of 
claims 1 to 9, wherein one of said first wireless 
transmission medium and said second wireless 
transmission medium corresponds to such a 
transmission medium that non-visible light is 
employed as the transmission medium, and 
the other wireless transmission medium cor- 
responds to such a transmission medium that 
an electromagnetic wave is employed as the 
transmission medium. 

11. A remote control system as claimed in claim 
10, wherein one of said first wireless transmis- 
sion medium and said second wireless trans- 
mission medium corresponds to such a trans- 
mission medium that an infrared ray is em- 
ployed as the transmission medium, and the 
other wireless transmission medium corre- 
sponds to such a transmission medium that an 
electromagnetic wave is used as the transmis- 
sion medium. 

12. A remote control system as claimed in any of 
claims 1 to 9, wherein said first wireless trans- 
mission medium and said second wireless 
transmission are the same wireless transmis- 
sion mediums whose carrier frequencies are 
different from each other. 

13. A remote control system as claimed in claim 
12, wherein said first wireless transmission me- 
dium and said second wireless transmission 
are infrared rays whose carrier frequencies are 
different from each other. 

14. A remote control system as claimed in claim 
12 or 13, wherein one of carrier frequencies for 
said first wireless transmission medium and 
said second wireless transmission medium is 
selected to be lower than, or equal to 100 KHz. 
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FIG.8A 
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FIG. 10 




27 



EP 0 624 958 A2 




EP 0 624 958 A2 




29 



EP 0 624 958 A2 




EP 0 624 958 A2 



FIG. 16A 

comand waveform SRi 



FIG. 16B 

400KHZ carrier SRs 

FIG. I6C 

modulated waveform SR 3 



FIG. I6D 

BPF output SC. 
(fo=400KHz) 

FIG. I6E 

waveform-shaped output SC 2 



FIG. I6F 

comand waveform SC3 



F 1 ^4*ook?z Ler sc 4 LMMniUlMMMllMlJ 



modulated waveform 



SCs 



FIG. 161 

on side of appliance 
to be operated 
BPF(fo=40KHz) output 

FIG. 16J 

waveform-shaped output 



RMMJLJM 





31 



EP 0 624 958 A2 



o 



LO 



N 




O 



-O' o - 



,. v, , 

! f ' 



6 6 

cr cl 

• — Q 
> ^ 



O Q Q 



O 



6 6 6 



CD 



2> e "c 
fe <2 =» 

c — ^~ 
■ — 4-» 







o 


o> 


CL 


L. 




fc— 


con 



rO 

in 



o 

rO 



o 
rO 
LO 



LO 

) 


AM 








ZD 




Q- 




O 




o 




or 



jQ 

rO 
LO 



O 
LO 



J 



CD 



CD 
+-» 
C 
CD 

CD 



LO 



JSC 
LO 



Q 
O 



LO 
LO 



c: 
o 
.c 
o 

CD 
k_ 
=3 
-M 
O 

Q_ 

|W 

LO 
LO 



CD 



LO 



O 
LO 



LO 





-M 


o 


*C 


4-» 


Z3 


CD 


o> 


cz 








o 


]> 


e CD 


O 


o 


u 


CD 


-M 


i— 


O 


CD 


CD 




> 


"CD 









32 



EP 0 624 958 A2 




33 



EP 0 624 958 A2 



FIG. 19 




select 
operation image 
in response to 
input designation 



read command 
corresponding to 
cursor position 



F208 



transmit readout 
command code 



F209 



34 



EP 0 624 958 A2 



FIG. 20 A 

PD 

i 



VTR 



SD 



FIG.20B 

PD 







O 








□ 




1 1 




REC 




NEXT 





SD 





VDP f> 


KM 










K 


<M 






DO 












□ 






I I 


f 




NEXT 



FIG.20C 

PD 



SD 



FIG.20D 



CD 


Hw 
«>i 






<w 






to 




K 


t> 






a 






I i 




r 


NEXT 




7 

7 




FIG.20E 




PD 


SD 


AMP 


VTR1 






VTR2 






TV 






CD 






Vol- 






Vol* 






NEXT 





PD 



TV 



/ 
K 



~7 



SD 



10 



12 



NEXT 



35 



